Brefeldin A is a potent inducer of apoptosis in human cancer cells independently of p53.
Brefeldin A (BFA) is a natural product that affects the structure and function of the Golgi apparatus and is in development for cancer chemotherapy. We observed that a wide range of cancer cells could undergo DNA fragmentation associated with apoptosis after BFA treatment. This DNA fragmentation was induced within 15 h in HL60 leukemia cells and after 48 h in K562 leukemia and HT-29 colon carcinoma cells with BFA concentrations as low as 0.1 microM. The DNA fragmentation had the typical internucleosomal pattern in HL60 and HT-29 cells. Apoptotic cells were also detected by microscopy. BFA-induced apoptosis is p53-independent as HL60 and K562 cells are p53 null and HT-29 are p53 mutant cells. BFA could potentiate UCN-01 and staurosporine-induced DNA fragmentation in HL60 cells. Cyclin B1/Cdc2 kinase activity decreased after BFA treatment in HL60 cells, indicating that BFA-induced DNA fragmentation was independent of a cyclin B1/Cdc2 kinase upregulation pathway. Cycloheximide could not prevent BFA-induced DNA fragmentation in HL60 cells, suggesting that protein synthesis is not needed for HL60 cells to undergo apoptosis. On the contrary, cycloheximide blocked BFA-induced DNA fragmentation in HT-29 cells, indicating that apoptosis in HT-29 cells requires macromolecular synthesis. Cell-free system experiments suggested that cytosolic proteins play an important role in triggering DNA fragmentation during apoptosis induced by BFA. Our results show that transduction signaling pathways play central roles in apoptotic regulation.